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L The heliocentric longitude and annual motion of Venus^s nodes^ 

THE following agronomical obfervations were made at 
the Royal Obfervatory at Copenhagen with a fix-feet 
tranfit inflrumentj and with a mural quadrant of fix- feet 
radius. It would be too tedious to enumerate all the original 
obfervations^ which either are already printed in the firfl: 
volume of my Agronomical Obfervations^ or will very foon 
be publiflied'in the fecond volume. I only fliall fet down the 
obferved geocentric longitudes and latitudes^ correfted for aber- 
ration and nutation^ and compared with the tables of Dr» 
Halley and of M« pe la Lande. . 
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The angle at the planet or the commutation =:P is not 
diredlj to be taken out of the table* The difFerence between 
the obferved geocentric longitude of the planet and the geo-' 
centric longitude of the fun^ calculated from M. Mayer's Iblar 
tables^ is the angle at the earthy or the elongation = T, Front 
this elongation, which is to be depended upon to very few 
fecondsj and from the planet's and the earth's diftances from 
the fuuj according to the tables, the commutation is calcu- 
lated, and the geocentric longitude Is reduced to the heliocen'* 
trie longitude. The angles P, T, and S, at the fun, thus 
found, are likewife ufed to calculate the heliocentric latitude^ 
7 According 



m the Planets Fmus and Maru 2 a 

According to the different dimenfions, given to the orbit of 
the planet in the different tables, the radius veftor at a given 
time will alfo be foiiievv^hat difli^rent. Thefe differences in the 
tables of Dr. Halley and M. de la Lande are but fniall: 
"thusj 1784, September 20, at o h. 37^ if^ mean time^ the 
obferved and apparent geocentric longitude of Venus 6 s, 9® 
39^" ^^^\ the aberration and nutation +33''^ the corre£ted 
and true geocentric longitude 6 s. 9^ 40^ 27 '"''^ the fun's geo* 
centric longitude 5 s. 28° 5^ 51'''' ; hence the elongation T r: 
OS. 11'' 34'' 36''^ If now the logarithm of the radius ve£tor 
SP is taken out of Dr. Halley's tables =4.858251, then 

fin. P= — ^" and V—iS"" 11^ kz^^ i but if the logarithm 

or *^ ^ 

SP is taken out of the tables of M. de la Lande == 4,858 j 68, 
the angle P will be found =16'' 1%^ J^\ the difference is iz'^^ 
This uncertainty in the commutation, and confequently in the 
heliocentric longitude, would have been ftill greater if the 
calculations had been made only from the tables, or from the 
planet's geocentric longitude by the tables ; thus this angle P 
is, according to Dr. Halley, = 16'^ lo- 52''^ ; and from the 
tables of M. de la Lande —16^ 10' i^\ 
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"Let the difference between two heliocentric longitudes, one 
before and the other after the paffage through the node^ be 
=:a^ the northern heliocentric latitude =4 ^^^ the fouthern 
= |3 ; let the arc of the ecliptic from the node to the longi"- 
tude^ anfwering to the fouthern latitude, be =^; then tang. 
fill, a . tmg. B g^ ^^ formula the diftance from 



^» = 



taiig« ^-f cof. a taog. $ * 

everj longitude with a fouthern latitude to the node may be 
found ; and hence the heliocentric longitude of the node* 
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Hence the heliocentric longitude of the defcendkg node of 
the planet Venus was, 1786, -Auguji 25, at 8 h. sp'™, 
8 s. 14° 44' 38''. I think that this place of the node is to 
be depended upon to 10 or 15 feconds. According to the 
tables of M. Cassini, the longitude of the node 8 s. 14* 
48' 31'', the difference, or the error, - 3' SS"' According 
to the tables of Dr. Halley 8 s. 14° 42' 39"» the difference 

From the tables of M. DE la Lande 8 s. 14" 
the difference only —sf* 
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i6 Profejhr Buggies AJIrommkd Objervatkm 

In order to afcertain the annual motion of the node, this 
obfervation is to be compared with the obfervations of other 
aftronomers. The numbers In the column A are found bj 
fettiog out from my own obfervations 1786. In the column 
B5 the obfervation of M. de la Lande 1769 is taken as the 
£rfl: ; the feries C is begun with the determination of M« 
HoRRox 1639; and In the feries Dj M. Cassini's obfer¥atioii 
1698 is taken as the bafis« 
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If the mean be taken of thofe four means^ the annual 
motion of Venus' s node will be 30^37^"^, or ¥erj near 31^^^ 

adopted in the tables of Dr. ■ Halle Y and M« be la Lande, 

lit The great ejl inclination of the orMt (f Fenm to the ecliptic^ 

, In the £rft place^ I fhall put down the obferFed geo«« 
centric longitudes and latitudes^ corre^ed for aberration and 

nutation^ 
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The angle at the planet is found in the manner before menti- 
oned. The following table contains the heliocentric longirudes 
and latitudes to the moments of mean time in the foregoing 
table. The heliocentric place of the node is afcertained with 
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28 Prqfejhr Bugge's JJirommkal Obfemations 

from the node to the circle of latitude^ paffing through the 
planet, is gi^en r: di the inclination of the orbit to the 
ecliptic ~j is to be calculated by this formula^ cot. y:=i 
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m the Planets Fenus and Mars, 29 

The beliocentric latitudes obferved 17B1 Julj jo, 1783 
September 26, 1785 July 29, 1786 July i, 1788 May 6^ 
are very near the greateft latitude ; the mean of the inclina- 
tions found on thefe days is 3*^ 23^ 40/^2, and very near the 
mean of all the obfervations 3° 23'' ^fUj* The inclina- 
tion, or the greateft heliocentric latitude, may alfo be found 
by interpolation of the maximum amongft the obferved helio- 
centric latitudes. This maximum is found 1781 =3'' -3^ 39^"^! 
1783 = 3'' 23^ 41^'', 1786=1:3° 23^ 36^^; the mean of thofe 
three maximums 3*" 23^ 38''^56, which inclination may be 
depended upon to i or 2 feconds. The inclination of the orbit 
of Venus has been fuppofed in the tables of M. CassinIj Dr« 
Halley, and M. de la Lande, =3° 23'' 20^^^ and the error 
of the tables + i8^^6, 

III. The helkcentrk longitude and motion of the nodes of Mars. 

In a Paper printed in the Memoirs of the Royal Academy 
of Sciences at Stockholm, I have determined the heliocentric 
longitude of Mars^s afcending node=zi s. ly"" ^4f %^\2, in the' 
year 1783, December 7, 20 h. 23^39^^, mean time at Copen-- 
Sagen: the error of M. Cai^sini's tables — 10'' 35^"^ of Dr. 
Halley's tables -23^ 27^^ of M. de la Lande's tables 
^ 4^ 3?''^* ^ ^^^^^ ^^^ reader to that Paper (Kongliga Svenfka 
Vetenikaps Academiensnya Handlingar^ Tom. Vi. for the year 
1^85, p. 28 f — 290.). The annual motion of Mars's node 
may be found by comparing the folloveing obfervations of the 
longitude of the node. In the column A the numbers are 
going upwards from the obfervation 1783; in the column B 
the numbers are going dom^nwards from the obfervation 1595. 
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The mean of the two feries A and B will give the mofi 
probable annual motion <yf Maris node 28^^52* la the tables of 
M. Cassini the annual motion is j4^^^ in the tables of Dr^ 
Halley 38% and in the tables of M, de la Lande 4o''^, 



IV, ^he mtUnathn of the orbit of the planet Mars. 
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The geocentric longitudes of Mars are correded for aberra- 
tion and nutation, and compared %¥ith M. dm- la Lande's 

neweft 



m the Planets Fenm and Mars. ^i 

iiewefl: tables^ which after the laft irnprovements commonly 
give the true place of Mars within the fourth part of a minute^ 
The error in longitude +iy^^ fignifies that the longitude in 
the tables is if^ tod fmali ; and that thofe 17'''' are to be added 
to the calculated longitude, In order to make it agree with the 
obferved longitude. 
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The inclination of Mars is taken in the tables of M.Cassini 
i^ 50^ ^^\ and in the tables of M. de la La>ide and Dn 
Halley i"" ^i^ d^ . 

I fliall conclude this Paper with the oppoiition of Mars 
according to the foregoing obfervations« I'he oppojttion of- 
Mars to the fim happened 1788, January y^ at 8h, v^ 32^'' 
true time ; the apparent geocentric longitude of Mars at that mo-^ 
ment ^33. 17'' if %^\ and the geoce?itric latitude =4^ 4^ ^^ N. 
Saturn was in oppofition to the fun^ AugufI: 29, 20 h. 51'' n'^'' 
true time; the apparent longitude I3 mi s. 7"^ 31^ 34^% and 
latitude 1° 59^ ^^^' S* The new planet was in oppofition to 
the fun January 18^ oh« 2 S'' 33''' true time^ the longitude :r 
3 s. 28^ 10' 7'% and latitude o^ 34' ^f N. ■ 






